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^020030022107 #^ Q*}: 2003/7/28 

*\}*}7))^ 4i3t Af-g^ ^ 4^-0] ^oflA^ fl^tV ^-§- 

;sL s>=d>^b.1- P>^a^^ ^olH ^ "Hit!" ^5131 

£ 2 

s}.EL n>^n, KrF, ArF, 71MB. 
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^020030022107 2003/7/28 

nj^l^s-^- 51-^ ^*}$) ^}2i ^^{Submicron semiconductor device and 

method for manufacturing the same} 



£ 2^ #7HH sfl^^ ^« 0 >^ ^3^-8: *3 

£ 5^r ^£ i*H>Hl ;gSj-nVo. ^2V^j7 2| «3 ^ *V ^ ^5L. 
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^920030022107 Q*}- 2003/7/28 

<8> tiV£*fl ^x\o\ *|*|tfl ^ xj]a\] 7}^- % ^A]-^(photo lithography) 

7l#o]cf. 2=, O] Sfltf^ ^o) tiVSL^] ^7>cq Jl^^gfo] ^Hfl^ nV^ olcfi 

<9> ^tfl^o.^, #A}»K lithography)*^ sfl^^ ^-^o.^ xfl^ 

H^l ^^H^ ^Af^j^ 71^- tffij # ^o]j 71^ ^A^A]7lfe ^1- ^-^ 

7]^ Jflofl 5)1*)^^ j7^> ^ P7}&2) Q# <*\^-^r i5}±z y\A 

31*1^ Sfl€^- ^^A]7lJl, Ol Efl^l^Eil- ^ *H 71^ * Afl 7} _OjiL 

<10> a> £ ^ ^o] 31^ ^7)S. 4«fl^! ^7>5>C^ #t}. 

<n> ^-^Af^^ ^ ^7J ^(Numerical Aperture) 31^4 *>^^cH, ^ ^ , ^ 

4 ^ 7>^S] ^r^^r CAR(Chemically Amplified Resist) 

iElfif ^ Afl^S} 7fl^ zie^Jl ^ s-^oflA^ TLR(Tri Layer Resist), BLR(Bi-Layer 
Resist), TSKTop Surface Imaging), ARC(Anti Reflective Coating), ^}^3L ^ofl^i 
PSKPhase Shift Mask)4 0PC(0ptical Proximity Correction) ^-4 7l^7fl 1 £l;ol 
°l^-^7i #4. 

<12> ££7|^ ^^-^-Hj^r ^^H^E^SAi 7}% $\o\) U>S 4^31" tfl JL ^0.3. 3k 
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^320030022107 %% 2003/7/28 

^ 3f- ^#*}^ w o V^lol«4. o) 7l^o) ^ d} t^5H 7]^°\ ^cx\ 

sfltf^-i- fe^^dl 7 ^ *>°H 44 <2^#(Soft contact)^ ^#(Hard contact )( 10 

<13> ZL If, 1970^ ^«H1tt ttVA>uJ- ol-g-^j- ^-^-Til-i- aj-g-^!: ^ 1c 

7 flwV S sfl^o. -g-^olji u>^a^ 371 £fl^2|-^ *fl# 

7 fllHl^ 3-8-4 €-33^5- ^ &&4. ZL ^ I970\ltfl f^l^ «V£*ll tflifMi 

<i4> ^Efls)i£ '^Tflsq- 4 1h44 4-8-*>^ *fl#^£- 

sflfiai^oi 5 :i ions] ^ tt H o u ^s ^?fl£l&-2.4 nj-^a. sfl^oz). 37I 
4 tMls 5:1 ^f-^j-^4 oi^-Tfl 3$4. 

<15> CfA] 1990\ltfl 7fl^-^ '#?I14 ^4* ^Efl^ i^flui^ 4:1 ^Hfr4-2.3. 

7>Bl7fl sfl^ «-#-g; ^71^ ^ln> ^ ^ X] ^ ^ £27H tfl-g-*>oL * ^ <T 

*1 i^#4 44. *fl#3£r 4^4 ^^C| 2:44 gHdU 

=436nm)-i- ^#4^ ^ 0.5//m ^4 s^o] 7>^*>^JL \=365nm)-g- 

4-§-4 1 3 4 0.3/zm ^4 sfl€4 
<ie> KrF iHl44( A.=248nm)» 7M4 ^liEis| t 

# zis^jl 71 ^ -9-tfl7l#sl 150nm c]*>^| 5fl^£ 7>^5f7fl 484. 
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^020030022107 #^ °^7f: 2003/7/28 

<i7> ArF elM*UX=193nm)S. ^ llQnm°l*V3 ^£5. 

$m. duv ^v^^r i-^a tn«i «n>a-s. * dof ^ a^^o^ ^^]^, ^ 

-bHI CD 71^ ^Aj-ofl ^tb Afl^^ol Al^^lcf 

°H, II «^ <r ^ife 7># 3£ y o^-8r ^ 

biasH]*] A] n eflx)^e sfl^i^ oj^| *]^( DI CD) ^ «9*H *1^(FI CD) 

# a).o)$1 ^oD^ol^ ^- ^ ^uj-, ^lsit!: #<H^ 

<2l> ofl-i- ^ 7)^9] KrF 90nm£l AiS-g- ^ ^joje 7^ 

ofl &<H>H, 3fl^^ *r 5U^ Ajso. 125nm ^^olo^L ofl^ ^.g- 

35nm 1- #<^^> ^ £-*fl7> ^^4. 
<22> ol^ DUV i£ Ell*liH ^oKpr height)!- Jl^^ a} 7] 9\ ^7\^*V ^ 

S^KArF ^7flH A>-g-) ^-ol olifLo^o): ^ ^ KrF &<H 125nm^ IS 
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^020030022107 #^ 2003/7/28 

efl^liB sflE^-g; ^-ofls. D0F(depth of focus) ^ JL3j*M il 

tt 3000 A ^ HVofl &t}. 

<23> ^ 7flolH CD(channel length)!- 90nm5. ^*iHfe 35nm# ofl^l 3^*1M # 

^ o|b Tfl^KiSj-S. IS 5))^)^t <£ 

17.5nm ^ ^<^> ^Hrd] ^ IS efl^l^H^ €"X|7> ^j«H ^ 

<24> ols^tb 3l#-§: Sfl^^M s^zHr Aj-a.ofl *> = P>^a(hard mask)* 

jl n. ^o\] PRsfl€^§- g^Tfl °1« °l-§-^ ^^•^^-S # 

7] PR5fl€4 7|-^*V 3.7]^ 5}£P}i3 Bfl€# ^^W. 

<25> ZL^Jl, ^7l *]-IELo>iH. sfl^ 4^3S «H ^ ^ *1 ZHK° 

<26> S>iEL d}a 3 7]^£] DRAM ^1^7] ^ofl olo^ ^bJ A}--g-^-^ 7l^ole}- § ^ 

*L2j*>°lS.(self aligned silicide : salicide) S.^ *\}^-*\] 

<27> tt)-^, -g- Qt$£- ^-71^ ^ 7^ £-*fl^ afl^^l ^ $ 
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^320030022107 2003/7/28 

<28> £ itH^o] ^-7] -E-^ 7)^;(10)^ol] ^>ol^.(H) ( #S)(12), *>^V^3(13) ^ 

i£5fl^]^H(15)* 2ilEi^*}ji ^-7} S>= p}^£L(13)°11 ^€ °l-§-*} 

HV^tV <S*H# £A]*>J1 oi^ %1-S*1 ^l*} ^-fltb ^ J± 

<30> £ 1 lfl^| £ 6f ^ ^-^ofl 14^- te^l 4i^>^ ^3: ^-^£o]cf. 

<31> S. l^r ell^liB a>^a^. A>-g-s)-Cr) 2|)e^ fl ^£olcf. 

<32> ^ *Ve^ 7l^-(l0)^Hl ^H^-Ul), #e](12), *VJ= ^3(13) ^ i£ 
iH(15)# "}i3t °l-g-*H ^-71 efl^l^H(15)l- sflBi^^^ £ inf 

<33> ^"71 I£ efl^l^S(15)l- ^Ei^nfl KrF#^# °l-g-*H 120nm(A)7> 

<34> ^-71 Df^3(i3)^- PE-oxidel- ^H^*}. 

<35> ^7} sfJE. #<*fl ^l-ir-i- ^sfH tilA>wj-^l s^#(Anti -reflect ion 

coating: ARC)(14)# f^^g- ^ #7l 0.7] tj:^ o 7 ) o}EL ^ o] 
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^020030022107 #^ H*}: 2003/7/28 

<38> ^-71 ^^"-gr SF 6 gaS# ^}~§-*M, Al^S. til-Al-Hj-^ ^#(14) 

^ 4^H(13)1- ^zj-^cj.. 
<39> £ 3£- 0 fl^/^H^ ^^is S£ ^ 3-*3^Sr ^^S. 

<40> #e|-^D> ^^(ashing)/^H^(strip)^^^r *l*8sH -#7] i£ Efl^iS 

^ avx^l ijngf^g- *ll7lt!-i=K 
<4i> £ 4 ^ Tll^lH ^-8: ^^*>7l ^*><^ 1-^p> ol-g-5><^ Tfl olB 

^5^14. 

<42> 7)1 ojE fg^S^l o|^c^ ofl^l/^E^ ^ tr £<H*]fe v} + 3- 

^* ^ n}i3S °]-§-*H A1Z|^- -f-^c*) ^ ^ (12)1- 

<43> >y-7l §e]-^Pl- Aiz]-^ Cl 2 /HBr, Cl 2 /0 2 SE^ HBr/0 2 £l ^^7>il- A>-g-^^ oxide 

<4<>) em a] 71- 10:1^1 ^-t}. 

<44> -#7l^ "E-^SLsL <£o]^\ 7))o)^ £^.o] ^ 80nm°]z)-. 

<45> S. 5^ t^o} ^iz}-o.S TllolH ^^-^1 7)^1 ^>S}-Bl-(16) ^ ^Sl-^-* 

*>3fl5. ^ofl ^1^1^ (etch back)^°-5. 2*^(17)^. 

^^£014. 

<46> ^-71 ^S)-^ SiN^l^. 

<47> £ 6^ D>^ 3 (13)1- 7-1 -5V ^£C]4. 
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^D20030022107 #^ ^7}: 2003/7/28 

<48> 2^(17)-!- ^ ^"71 *}^H(13) ^ ^3^(16)^: ^ ^.2.3. *fl7i 

<49> ^"71 TflolB ^^C-fl *X6]A\ IS ^liS 

tflAlofl sj-lE. o>^3Ll- *MJ-*M, 7l^S] KrF^^-i- °l-g-*H 90nm^ 4d^--§- 7>^^ 7flo] 

<50> ^of| ^3 ^-3^* 1Mb £ 

^«fl 71^ £°HH iL-f-O] A>^-*ofl7fl 4=)^ 7f^5>cf. £ ^ V 

7 ^ tflofl ^o.^, £^»£r £ ^^-S] «^ 

<51> 14^1, £ 5>J^ n>^=L# o]-g-t£ ^7}o] wj-^^r ^l°lB ^ 

* T^HirCfl 31°]*] 1£ efl^l^m tfl^lofl p>iH# ^~§-S}<*| ^7>^°1 

¥7}$W 71^^ oj^H *r ^d^§- £b ^*|-JL, afl^i 

3. -S-^}b tf^-g- ol-g-SM ^ £o] *HM§, ^-g-^ ^ 
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[3^8- i] 

^-71 ^-A>ol = (ii)^6|l #^1(12)1- ^*Rr 2^; 
-i: It^m 3# ^ S}^ #5131 y o^. 



2] 
3] 

#7] ^V^lf^ -e-71 S^r ^-71 °}EL5L o)^o]^\ <5>^ BV^l ^ 

7>^1 ^12: f}^.. 
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4] 

^7} *1) 4^*<HH 4^£r KrF^# ^-g-^H *!|^*Rr ?}-§: 

5] 

^•71 o}A 3 i, PE-oxide^l ^8-2.3. Sfrfe «KE*ll *flS«J-^. 

6] 

#7l *fl 5^21 *VH. ^3.(13)^1 ^€ sflBl^, 

l^*J- 7] 

6*<H1 £M>H, 

#7l c>i3(13)^ ^ y oM3 ^3 £.3. *}tt *V5L*H ^4^1 
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^020030022107 ^^ H*}'- 2003/7/28 
IQtt 8] 

^"71 ^z^-ol s.^ ^ av^^l i*V<3 afls ^ 
9] 

10] 

*fl I'M &<H>H, 

*fl2 U o V ^ . 
11] 

A o v 7l l-^^> ^^-^r Cl 2 /HBr, Cl 2 /0 2 HBr/0 2 ^ ^\^7}^ ^\^}<^ oxide 
Sfo) A]^a]7> 10:1<>1 S)5m sf^r ^-i- ^"^^-S <s>^r *VE*fl ^7.}°} ^ Hj-tH . 

16-13 



^020030022107 #^ «J*>: 2003/7/28 

12] 
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